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The Agile Science Paradigm
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• Rosetta OSIRIS Narrow Angle Camera Detection of 2867 Steins

Raw Data is Messy
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Mission Operations Flexibility
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Data Calibration Operational DecisionsFeature Detection



Mission Operations Flexibility
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Cleaning Up the Noise
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Onboard co-registration of images improves SNR and reduces downlink requirements

Sub-windowing around 
reference stars makes 
the problem 
computationally 
reasonable for flight 
hardware.

[Thompson et al. 2015]
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Stepwise processing keeps the necessary memory small.

Computation is additionally constrained by 
onboard memory limitations.
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Rosetta OSIRIS Narrow Angle Camera Detection of 2867 Steins

Processed Data
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Identify Targets with Onboard Image Subtraction

- = Target Uncertainty Ellipse

Determine the shift between two images, subtract with (x,y) offset.

This type of information has many mission applications.

Current trajectory verification 
and refinement

Automated target tracking

Target of opportunity detection
Target survey and classification



New Horizons Long Range Reconnaissance Imager Detection of Pluto/Charon

Does Your Target Look “As Expected”?




